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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a resist material 
contg. a deriv. of a (meth)acrylate copolymer fit for a 
lithographic process using light of 193nm by using an 
energy sensitive resist material contg. a polymer having 
satd. alicyclic parts. 

SOLUTION: An energy sensitive resist material contg. a 
polymer having satd. alicyclic parts incorporated into 



the backbone of the polymer or attached to the backbone 
through satd. hydrocarbon combining groups is utilized. 
About 25-50mol% of the polymer is made from a 
monomer contg. such an alicyclic part. The polymer is a 
copolymer of the monomer with at least one other 
monomer. The alicyclic part of the monomer is one or 
more hydrocarbon rings each having one or more 
ethylenic unsatd. bonds. The 2nd monomer is 
copolymerizable with the alicyclic monomer by free 
radical polymn. 
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v-^spJT**.' ^©Sftti, #yv-©T g l4. z. . &v^«bT-fc6. »S&a#yv-©-fcliiv J)\sX)V 

[0035] ui/x htiwi. 4.5fflseu:© : E / f&ftsstfrtsri' y'w- h=E^v-©a^jES(ftT*s» 

•7-©s^*«re&s^fc%Bil6T?Jfc6. 20 z:©^yv-©-Wi; *©UB&fc*oT*Sft' 

14. itin^ ; -7-©5g^lC^-r £ JbfB©5tM K^.-f 2 5: 
ffl v \TSHRS -0ST' 14. ' sK U v - 14. BiS^3P^ 

ifer-fes. r©0y©^yv^-ici42oRi:©iijn : E>'v 

a 30 

mtm&i$ib1£&z£lZji-oTfcf&£*lZ>, *«!J3©- 
CD— SJJIC SBgttSf*SM4j£*U itilcJ:y. : ^yv 

-14, f(D4^i^v^i y.t«Kffisaess»c» 

££U (PAG) -ta*^*)S.*iT, 
■tS. B0©I»JT*I4. l/i?* h»4l4. 7KttffiKS« 

»cJ:b^Wjgjj?t^t^^y 1. ^ft^UWJi:. PA 

G&^ti. $^;:j3y©ftd>fe#jT-i4. uy^htifHt *"'4o 

tt^ii^{cJ:b'K6^fi¥blc<v^yv-i:. MWJ . 
[0 0 3 7] ±IS©^»JT*14. ■*ffiaai»IR'1 J 01/i>: 

£ 1 3Wbt <£>. *«W© u ht*Rttdf^l 1/ K 

n ©Mtf 2 J; U/J>S V\ «fc o ^:TOi§»tTt4-Ji2(Cn 50 
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fc. tz L. n I4ltl 0 . 9 5 0 . 5 T'fe »J , m 14*5) 0 . 
0 5-^0. 5T-&y. n+m=lffc5. .n^0. 
9 5—^0. 7 5T'feUmAlO. 05~**)p. 25T' 
$>^^WWJTfe^i:#^ii^6„ nA^O. 8 5 
~ift0; 8TfeUm^0. 1 5~S:«jO. 2T-$>ni4$ 

[oo4 oj.jjE«pd<y7-3W*j(ttK*ttttasc^B 

T3b-&IC14, Rt»U<l4R' *fc 14* (Officii. jKU-t 

3 1 ^HT'feo. R^TK'fiifi^^dtipfTKy v- 
JSttC 1 6 fe fe©E^g-T? & R tt»fStt£T?& 

S. R' J^*tt!*asa^TJify^-«:^»tt(ct6t 
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awstiaicwi t-75;k i-*^ «K(STa*&^j:''e>kjWiaii«. ioiBfew-en 

7.-' (2-K»jjif-;us/y;i/)' fe&rwc g&©# -iciral^^t tt^swi#tiA^iWx6^ffic 

6. 316»fiB#ftTT?, ifte>'(^»i5Bi*^jK>»i:; [0 0 4 5] *tt*at»l»tt«:v**t 

SSMiWTtt. R' ttHT'&U, Rldu ±I2©g&£'liS© .'©PAGfcfcfclcftflJSfts. ZlOHig^JT'li, x*;i/ 

[oo4 i] iieoj;.^;, PAGli. u^X ht#R# A— tz> b~jft4mffl/\-- fe> h t*& y, x*;b=?-$ 

*14 PAG tt».0 . 5 ?y b~n^ 2 0 IgA- [004 6] #&li©Sg 3 OSfcfcWfril, l/^'* hffl 

■ •fe>HS:'(S«b*. PAG^Ml/yXH^M20 li. ^j^O^jSil^PAG fciffl*-&*)'stlfc*tttja|- 

. *iftv^fiK>©H03>h^ htfft±1-£. *©3Ift 

[ 0 0 4 2] 8>y^©$;&#*5> 1 9 3 n m^fe* «>V . tt. VmWWMxm%^n%^-^ 3ft* 

l±v PAGOftli. PAG©iffl^lCfe#-ra 0 PAGtf i)\ PAGICJ; oT£jS3ft<&gWC,k oTSWfct SfeA- 

$0. 5~J^4SSA— fe>hfcl-*©#WWT**4-.. 

/B $ ft'**£©flfi©ki&0!lT«U g £ K# < © P A G 
OK) l MM. - is y K~,% 2 0 fiffi a- -fe > > ) ft \y V 

[0 0 4 3] fflt\& ^MKMft&'t-tmz, BStfStt 
©S^©^©^©^©^«b©y , ?^->v'7^i:LT 

[0044] us;* htm&Msas. tttmrn. * 

J: tf P A G £#KWlCfgjB 1 5) 3 # U -7 - £•£ tf J"0 & 

£tf^fc<fc&lo©fl£©^v-©£?&S/£D#l/ : gtt»ctSfe«)©fflftaST*&sa^. R ttBKSttBTffc ' 

.tf&e>4K I»tlili t/^D^-l/^^^^v IKR' ©^■bO-^S^ST'feyR^i^R' ©ffi: 

.icfesa^, y;i/^';b^>^J;^|l2© ; Ey v-©=i>}< ©^jgtt&^t&fc'i:^ ftjtanfcV^h**R2: 

^, Wi. 7KttffiHj@^^©^y -7-©ig«f««:* so tc^s«fc-?ic, jg^atis. r©?Kyv-n u^i> 
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ifejeU ntt*&0. 9 5~^0. 5T'*y, m+p^ 
0. 0 5HK)0 ? 5T'*y. n+m+p»lT'fc6. n 
MhO.. 8 5-^0. 5 5T&»Jm+pi^|0. 1 5~ 
*&0. 4 5T'feS^iT-ijT'feS. n^0.. 8 5~,% 
0. 8T&ym^0. 15-^0. 2X3bMXZb\Z 

T-fesJcn Rfeb<iiR' ifett-ftDpun ^yv 

-nmM©^?§1t5:-^^SS^STfeS„ R * fcliR' 

©o *»©^ t'n^-^^Ky v- \zmm®*iffiiz$z. 
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[0 04 a] MMffl(DW&mmKmm%&ft¥& 
< ^ % 3 o a— iz> h (Dmimummmr-mmzm 

#*bv\, 

[0 0 4 9] sK9T-feJ:afP'AG©|9* 

ffiM©ftmgtc&6£?lc»t£. 7//u«ittl4 
ICM bTJSBCfftW L,£JPS lc*f bT, m&Wi&®B£ft 

[0 0 5 0] #wn©^piz;*T?l*. -ffifC ±fg©$; 

[0 0 5 1] ffi£©J?$li,-. US?j* h£>9b& 7>f >A 

©n° a K, «#jwi6fc:#*sj*3©^©j:e>fc 

14, ft-JO. 2 *t m~i|Q 2 fi m©flg|iT?&5. 
[00 52] l^* Kit «y ©|gj|E«:|»5S1- 

V \. # * b V tftftfu'*- ? iSKte 7 0 TC~ 1 6 0 TC©*g 

b V M^RSJliW 0 . 5 ~j£*j 6 0 jtoffeTCfe 
£. hl^Hl *& 1 9 0 7 0 n 

■5ftx^;b^-T??S^StiS. — AH::, 193nm©ft 

^**bTaat*itfetisK-xfl «iSfi) a, 5-2 

5 OmJ/c m2©|g6Si?*5. J: U*X» 

iticM-rs^-tsK-xfl^^^ns. ) ^©^ 

[0 0 5 3] *3tSnfetm&^h / <-3''t6 

i:)t&t©fifB*HBfiS*i<S>. -«Bi 
- 9 W®m 7 0 "C-ift 1 6 0 ic©*EHT'fe l J * *»4 
B^liijSl 2 0^~,ft3 'o#T?&5. Brewer Sciences** 
kflfclSSftT^S*? K7>- h©«t-?^M*#a^ 

[o o 5 '<) mft2titzmzmm&<Dimbt^M 
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• ;i/*;i/7 (tK £-£tf 3 1 tts^z. t 

jc2.ofj-r54)igssrt5ims©jgfe^p,^s, 

[0 0 5 5] 1^7. r-©A'#->#, ^£g1C 

j5^©f^©x^f->^ifflv^TTffl^CK¥Sn 

jo [0056] *nw<Dzfu*xT-mt%%tm , mi(o 

^^©^^2 4 8..niDt»4ii4^p' 
•fe7.Ttt, Reiser, A., "Photoreactive Polymers: The 
Science and Teclinology of Resists" (H 53?^^^ 
6g) (John Wiley & Sons, pub. 1989), Damm 
el, R. , "Diazonaphthoquinone-based Resists" (SP1E 
Optical EngineeringPress , 1993) tCfBlgS i\T ^-5 <k 

o y 7 "Mt± 7 b * j y^mmmim Lx^&t 

5^ 2 0 0 O^T ffl«j!HP)MfflTf *a t^iJT- 

[0057] .2^7 s Mt±7Y*j ymmmmnt 248 

im<Zffli3.1$ 1 9 3 n mT'&S «k O 5fcXD t ^T'ftffll" 

It^tfflcWaafeR^ 1 9 3 n mT'&S*?^©^ 
Met*, x^l/>^:Dtt$:^i-f«i:A/h*^l^ai5 

. ^tl 0 rVW^S!iSt©fc«)©.UV^57-f ^a-t^T' 
3 10, 6 1 9%&£V%Wft&mS, 3 7 2, 9 1 2 
40 [0 0 5 8] 

mmr 

[Mil J y t Mfc? ymv> 3#'J7- ^ 

©WTjgj£34x6-*<<T©t^l;to]drich Chemical Co. 

^'o^lcAttfe. 2{@©PTFE^p;l;i/7i:^W 

*W»S:filAfe$aabfe 5 0 0 id 1 ©Schlenk75^ 
PIC V/HK;i/*> (4 0. 7g; 4 3 2mmo l) & 
S^^Abt. *rfe»clHiS-efeM*vi/-f>a (4 
2. 4 g ; 4 3 2mmo IK 2, 2' -7^f'7.^V 
50 7^DXhU;i/ (A I BN) (0. 706g .; 
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— tz>h) ; fcitf-rh^t: KD75> (THF) (6 

Oml) g, T^^ff^T^Ox.fc. 

3 [B]0#$-#|^-M$->M * MC J:' U BftfttU 

U 6 5 , C©vK§IC2 4^iibfe„ ^P^, 

5 fflft^S© ^ x^;i/x— r MzttMZ ■&» ilia UT jK U 

V- &i|J$lb£. -£©@ft£7-te h > ( 10 0ml) iZ 

[0 0 5 9] ffl2] 1, 5-i/^f-;b-l, 5-$>0 
□ ;* ^ # i?x > £ A&tKv W >®©3 sK 'J V - SrJ^T© 
^JE&E^TiBKbfc. LTiW&nSnsKUv- 
60 1 lC5Vt. 2<I©PT F E&AP^;i/7'fc£M& 
8BNM*£ffi*.feJHibfe 1 0 0 m 1 ®Schlenk7'.9X3 

p., i, \, 5-i/>;u-*t> ZVny 

(l lg ; 1 0 2mmo 1) &JK£iiAb£. ftr&ICft 

H>i (10g; 10 2mmol) , 
A I B N (0. 1 6 4 g ; l=t)Vn— l?>h) \ fc^l* 
' ifXtty (3 0 ml) 7;i/rf>E^TfiB^.fe. 

3 B<^*-gfft-#aiHM * ;wc j: y 

I»»U. «B**U 6 5'C©}|itf§P 2 4 Bfr|»abfci. ^SP 

«..s^*Ts?**-y->6i»*bfe. mz. *uv-ft- 

bfco -£©111*5:2 5ml©;*^;i/X^;!^>>P?ftf 
©7"a iz * 3 IbB£ U Jg b fc. «ft© jlfcST ?K u 

[0 0 6 0) [«3] 5, Q-VtYupi/VuKy* 

is-t y t tefar W ym<D =j # y v - £ JiAT ©^ If £ fli 

.^TiSSSbfc. £©:3;Ky V-£H2Pg*1\ 2{@©P 

10 0ml ©Schlenk757.nlZ, 5, 6 - £/t KD 
i>i7D^>^i/x> (1 Og ; 7 5mmo 1) &K3?£f 
AU:. $ itfe&fcfcV W ( 7 . 3 1 

g ; 7 5mmo 1) , AI BN (0. 1 2 2 g ; 1 =E;U 
lz») -JsitfTHF (17ml) 5:, 7;i/d> 

SfHM ^;WC«k»J|KSlU" £ ; £fU 6 5"C©?|itfgP2 4 . 

■»raabfe. s^**5f§fflcR<z>^x^;i/x- 
^mcad^, «BgbTJKyv-feJij^iibfe. #y 

V-fe*fyi/X>;Wrh> (25ml) lCjfl)«U 
5 Wvfg©^x^;ux-x;i/Ji«$ii:fe. £ 
© 7° n iz 7 4 S p> P 2 HK£ y il L fe. «ft ©jSjIT * >J 

[0 0 6 1] [0nj4 ] l, 5-i/#n*ir9*Jz.>£M: 

■fc. 3©3/Ky v-feBISKa**. 24@©PTFE&A 
PA;byt?^5OT4#£iilxfe^bt 1 0 Oml 
©Schlenk75.^3C v .1, 5-i/?n:*7#t/x:v 



(11) ' 45fl¥ 1 0- 1 0 7 3 9 

20 

(1 1 g ; 1 0 2mmol) ISStiAlt. «rfc£# 
g$1£fc#7j<VH'>g8 (lOg ; 1 0 2mmo 1) .' 
A I B N (0. 1 6 4 g ; 1 */U;*— fe> h)\ Sitf 
i/W> (3 0ml) &;7;^>EATtM£ 1 . 
3©il-&feS:> .3 @©?£$-#^-^-!M 7 MZX. 'J 
B5£&U &£tU 6 5"C©^§IC 2 4 B3f4ftxbfc. 7#SP 

ft. jes*Ty***>fcKi*u jK-yv-ft^^x' 

10 ©Hlft 5: ^ ^;i/X^;v>r h > ( 2 5 m 1 ) IC^UW 

U ms® * 5 m^© i?x^;bx - x;wcitK s ■& 
fe.. 3©^n-fex?:$iblC2lE]^y)gb^ .£ft©i£fi 

[00 6 2] \M 5 ] > i: jteKv 

7^ y;i^*-#y v-fe^To^sfflv^ssasib 

fe. 2 ffi© P T F E^p A;i/^sa*fl5<fefflH¥# S« 

■^fe?aSbfc5 0 0ml©Sdilenk7^^=3lC, 
)V%y (4 0. 34 g ; 4 2 8mmo 1) SH^fAb 
fr^^^^-itfeMTKvl/^^ (3 4. 6 3 g ; 
20 3 .5 3mmo 1) , WMLtcTV U^SJ (5. 1 4 m 
1 ; 75mmol), A I BN (0. 7 0 3 g ; 1 ^)l> 
A—fe>h) fciO'THF (100ml) 

im^j>?ft£.3Li)ffia,* &llfU 6 5 , C©?frSlC2 

4^rasbfc. ?^Pft fi^*4 5(af*a©yxf,n/x 

— r;HcttiS:S-&> aBgbTJKyy-feJtaibfc. z:© 
■^niz^?:$e)ic2ia«|ysbfe. Sft©«-p5KUv 

[0 0 6 3] M6] W5PfSicbfe^;i/^;u^x 7 

30 ^y;i«fiAtf^Twi«03jKyy-S:, s/^o 

^^r-y-.^ > £JH*£tott6 billed: o T l/y^ hTO£ 

bfe„ ^i: UTf»e>*i«iS«il**& r l ~ 1 4 Mfl 
Ui?^h«l44iffl5Ky-7-©aftfcMbT*&2 

ag) T$>-5 h y imu * % y^ji-fcym h'y 7 1- 

WM-fAS:. ^tf©d<yv-©ffilc>y-bT*!jl 
Ifi^— fe>h©flT^lCiD^.fc„ ¥i*tfLiMX# 
40 0. 2ittni«T©PTF.EKfeffl^TSS»SaiiSbfc. 
[0 0 64] HMD S «:^|f bfeHCS4 -f 

5-f>^ ^J:tJ : 6-Y>f-©i/U=l>7x/'\±IC2 0 0 
0 r pmT«&^^p- Sbk. ttSStifc^xA 
.5:^7 h7 U- h±l 2 OTCT'6 OUW^-f bfe. b 
h 7 -i" ^0 . 6 /t 0. 9 m m©fl!£ffl 

©J?S bTV\fe„ ?^tC, Lanida Physikx^>v U- 
•y'tfettGCA XLS LaserStep OKHWAiiO ggUVgS 
3^1 S fflSAfe Suss Model MA56A3>*^ h75^±t: 
.fflV^T, 2 4 8 nra©tt©MT'7^M^;^ - > 
50 mihtz. ^K-Xffili^O. 2 5~^4 OmJ/c 
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m 2 tT'&m\zmi2tt. m K-xfi» v imr>. ■ 

tz. 

[0 0 6 5] mz, mibtz? a f )l/A£V 1 2 0"C~1 

4 o*ci: i~2^r^-^Lfe„ mz, 7k®&mm 

(■timtr hy^tiry^-VJA (tmah) cdo. 

2 6 2n?m) *T<m&r& ■ M-y&m\>tz* % 

l/i?7. MiO. 2 5 tfm©^$0ailJmife. ^ 
[0 0 6 6] [#iJ7] y^df;u*>, *t*VlA-f>&, 

7 £ u ^afc t - Xf-M5«fcu ; 7 ? u # y -7 - £ 

^fF<^)S£ffl^T£$Lfe. 2fla©P T F EfeAPA* 
;bX^^W^r#^5:m^:^Lfc 5 0 0 m 1 (DSc 
hlenk7573C y Tl/jftfl/* > (1 6. 4 1 g ; 17 
4 mmo 1) £K££fALfe. ri£K||^S1iXcfe|c7 

(17. 09 g ; 1 7 4 mmo 1) . WMhtz . 
T^'J^t-X^ (4. 4 6g ; 34. 8mmo 20 
1) , ^bfe7£'j;i# (2. 5 1 g ; 3 4. 8mm . 
ol) , AIBN (0. 286g; l€AA-t> 
h) , fc^tfTHF (4 0ml) 7;V^>JEE:£>TT* . 
fiU*.fz. ZCDM&®)*:. 3®(D#n-ffl&-MmV42 

tz. #&m. i^tyt sfflmcDy^frzL-T-MzVi, 

Se>(C3IU^UiIbfe. ^^MT^'JV-^JR* 
[0 0 6 7] [$|8] mi\ZtmhtzJ Mf^%y. 7 30 

£ U t - t"^;k 7 ?mte «fc tf&Tkv w >g? ; 

7-fe^- htfim£b-£z>ztiz±^x i/pxwtm* 

^hOD^'J'y'-mt'^fe. (PAG) T* 

T©P T F E^^fflV^T^^iltfe. 

[0 0 6 8)*:, HMDSZmftLtzmiUy^ 40 
i3j;c> , 6-l'>^OOi/U3>'t;i>'\±(Z2 0 0 0 r pmT 
?§M%7t'>:3- h-Uc. t!3:$$*l7c7xA$:*>}> hX 
h±l 2 0"CT'6 Oi^f^-^ Lfc„ UVzhyj 
)U»e>m£ti3fyO. 1 fimH^-Dtz. mz. Lamda Phys 
ikxapi/v L/— y-'tfettGCA XLS LaserS lep (^®g$5 
T6HS0 ^UVil^llfeiiAfeSuES Model M56An>^ 
£ h75-fX$:ffiV^ 24 8nm0)^ffiMT'7-f. 

- Xffiliifo 4 0 m J / c m2 h ?RiJ£ $ jftfc. 50 
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[0 0 6 9] ?k\Z,.nyhbtz7-<)l<U$:. 12 0'CT'2 

^ra^-^t^. mz, mmm amity- v?* 

^^yy^-^lx (TMAH) (DO. 2 6 2N&M) # 
7>h«0. 2 5 um(J)jKZZ£>m%%:M&Ltz. 

[0070] m 9 ] m 7 icie$ u ; x 7 
>u;i4Kt —tt-M. 7^ y;i#fc<fci) ; #jK7 w>K 

©Dtfyv-Sv Xot:»XU=i-;b^f-;i/x— r)i 

m$zi>tz. ^tLTmti&m&mbi 2. 5sa;t 

h 3 - t - X^ fc li-r ^ * f> □ - t — X5 1 

S^-fe>>©lT'W^fe. ^6^^J (PA 

G) x*ibZ> hu 7;i/^-n^ ^>7;b*>gfy7x-;i/3 
- k- 9 ^ * /di ;t7Mn^ a* >gSi>'7 x 

-;i/3- K-CAS, ^$<»#yv-©*icftU-a!j 

0. 27tmJ^T©PTFElll:fflVNT^^iiUco 
[00 7 1] <^tC, HMD S $r^fp L£BMI4 -f >5^fc 
^1^6^ y?0)i/V 3>9xA±l;:2 0 0 0 r pinlf 
M^^f^^-KLfe. imZixtzV hXU 
->± 1 2 0*C-C 6 b^/<- L£. h 7 ^ ;i/ 

kV>W-£lW]Q. 7 timX&-Dtz. mz. Lamda Physik 
x^>vV— y-'itllGCA XLS LaserStep (5RBl^iffi 
©) iSUVgS^S^{i|x.^Suss Model MA56A3>^^ 
h7^-<^%:fflVAT, 2 4 8nmffl««©Mf'7-(;i/ 
A £ A# - yffi.% Ltz. %% K-Xfit^ 1-^8 la 

3/cT^txmstmzmt^tz. MK-m 

h 'J 7 □ ^ ^ > 7;i/* P A G 1/ 

hT'1^4 0m J/cm2l;fey, ;t7MD^> 
7;i*>iJ£0 PAG 5:^t/ U i/"7 h Tlij^ 6 0 m J / 

[0072] '*K1. n%btzy-i)l^ 120'CT2 

^W-Xbfc. ?^ic, 7M1£S^ (*®^h7^ 

^;i/7>^-7A (TMAH) (DO. 2 6 2N?M) * 
T*2. S$m. M-y&mhtz. W&ZhtzW 
7htt0. 2 5Mra©^$(i!)i)|^tfe t 
[0 0 7 3] ^m#lC!*^©J:7lC K-XS 

7'u j z*mmzimtz>. 

[0 0 7 4] 

im<D®m a±j^tzz:t <, #.%mz±tu& r 

t y v~ hfei>v>(i^ $ t y u- h©a/-Ky v-^i^ 

hM$45r. 1 9 3 n m 'J V X5 7 -Y Xd 

[EM©fffj^^OT] 

[11] 1, 5-9Xf-;i/-l, 

[02] 5, 6 -.^t Kp PMvKyfi Vx.ytfkfc. 
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